Polyglutamine-expanded ataxin-7 causes cerebellar dysfunction by inducing transcriptional dysregulation.
In the present study, we prepared an animal model of adult-onset spinocerebellar ataxia type 7 (SCA7) by generating transgenic mice expressing polyglutamine-expanded ataxin-7-Q52. Mutant ataxin-7-Q52 was expressed in brain areas implicated in SCA7 neurodegeneration, including cerebellum and inferior olivary nucleus. Ataxin-7-Q52 transgenic mice exhibited symptoms of motor dysfunction with an onset age of 7 months, and neurological phenotypes deteriorated in the following months. Ten to eleven-month-old ataxin-7-Q52 mice displayed ataxic symptoms without prominent cerebellar neuronal death, suggesting that ataxin-7-Q52 causes cerebellar malfunction and ataxia. To investigate the involvement of transcriptional dysregulation in ataxin-7-Q52-induced cerebellar dysfunction, microarray analysis and real-time RT-PCR assays were performed to identify altered cerebellar mRNA expressions of 10-11-month-old ataxin-7-Q52 transgenic mice. Ataxin-7-Q52 mice exhibited downregulated mRNA expressions of proteins involved in glutamatergic transmission, signal transduction, myelin formation, deubiquitination, axon transport, neuronal differentiation or glial functions and heat shock proteins. The involvement of transcriptional abnormality in initiating SCA7 pathological process was indicated by the finding that 6-month-old ataxin-7-Q52 transgenic mice, which did not display noticeable ataxic symptoms, exhibited dysregulated mRNA expressions. Our study suggests that polyglutamine-expanded ataxin-7-induced transcriptional dysregulation causes cerebellar dysfunction and ataxia.